A gaseous mixture of O 3 /OCS/He was irradiated at 266 nm with a pulsed laser, and 
Experiment
The experimental setup has been described in detail in Ref. [16] . A gaseous mixture of O 3 /OCS/He at 298 ± 2 K in a flowing cell was irradiated with the fourth harmonic wave (266 nm) from a Nd 3+ :YAG laser (Spectra Physics GCR-130). The typical partial pressures of O 3 , OCS, and He were 1.2 mTorr, 3 − 79 mTorr, and 10 Torr, respectively. O 3 was prepared by an electrical discharge in high-grade O 2 with a synthesizer made in-house and stored in a 3 dm 3 glass bulb with He (10 % dilution).
OCS does not absorb photons with λ ≥ 255 nm [17] and O 3 is decomposed into O( and stored on a disk of a PC. To record the time profiles of the LIF intensities, the wavelength of the probe laser was tuned to a rotational line, after which time delays between the photolysis and probe laser were scanned with a pulse delay controller made in-house. The typical number of data points in a time profile was 2000.
The total pressure of a sample gas was monitored with a capacitance manometer states [19] leads to the band-head formation of R-branch with a small number of rotational quantum number and the clear red-shaded features of the spectra. 6 N Complete rotational assignment of the excitation spectrum of the 2−19 band cannot be made, because many rotational levels are strongly perturbed by other electronic state [20] ; however, the peaks in the dispersed fluorescence spectrum shown in Fig. 3 were also observed by Xiang et al. [23] . They generated highly vibrationally excited in the infrared multiphoton dissociation of CH 3 A. In general, the constant A is the asymptotic value of the signal intensity at long delay time. The value of A, however, cannot be set prior to the present analysis, not only because the growth in the initial 10 μs is followed by the gradual increase due to . The latest recommended value for O(
however, is [3.95 ± 0.4(1σ)] × 10 −11 cm 3 molecule −1 [2] , and a revised rate coefficient
is a little smaller than that directly measured in the present study.
Summary
The production rates of v = 8 of SO(X Delay time between the photolysis and probe lasers was 33 μs. The wavelength of the monochromator monitoring the fluorescence was 363.6 nm (0−13 band). The rotational assignment of the P-and R-branches is made with the quantum numbers of total angular momentum without electronic spin. P 11 -, P 22 -, and P 33 -branches are designated as P and R 11 -, R 22 -, and R 33 -branches as R. The huge signal at 433 nm results from a scattered laser light for excitation.
No correction was made for the wavelength-dependent sensitivity of the detection system. 
